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>RMfc#] * SO^/fMfc^Mia *flMb*J * ft Bronsted-Lewis ® * A 
&ftfl|Mb#J« B 4Mt^ ft ^ Bronsted flfcjfc Lewis 8£*tS#^ 

- C s A*#Si^^». *«*4&sjfctt;*4&, *»: 

^T^T**t*.^iL&iA^ c 8 ^-f-*fc**^r»^"f-*W*»«.^ Reid 

H 2 S0 4 & HF„ H 2 S0 4 ^^^^ lOtJiL 

#)T«t#> ^M&jtmZtil H 2 S0 4 **Ut4fc3i^t# 

*JMi^*^4M**A 20-40'C ) T^#, 4&£.HF*L**ML, 

^^ifeAJf:*^*^^^*^*- H 2 S0 4 *> HF 

J^-Y 5- ft ^mi^^ "Alkylationofisobutanewith 
C 4 olefins " , Ind.Eng.Chem.Res.,27,381 - 379(1988), Handbook of 
Petroleum Refining Processes, 1,23 - 28(1986)**" t fl + « 

^4bA«bit, 206-217(1991). 

*-F h 2 so 4 ^p hf 
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^^,JP01,245,853.US3 5 962,133.US4 5 116,880,GB1,432,720.GB1,389,237 

S0 4 2 -/fL4fc4&*» US5,220,095. US5,731,256 , 

US5,489,729. US5,364,976> US5,288,685, EP0,714,871 ^ifi CF 3 S0 3 H/ 
US5,391,527. US5,739,074 Pt-AlCl 3 -KCl/Al 2 0 3 
5 4fc #J ; US5,157,196 „ US5,190,904 . US5,346,676 . US5,221,777 , 
US5,120,897, US5,245,101, US5,012,033, US5,157,197. CN1,062,307A, 
W095/26,815 ^ftt**^** 1 SbF s> BF 3> A1C1 3 <U*.#4Mb*l; 
CN1,184,797A, CN1,232,814A, US5,324,881, US5,475,178 % ft 

US3,549,557. US3,644,565, US3,647,916. US3,917,738, 

10 US4,384,161 /^^^f . 

£ WO94/03415 4HfT— #Hfc^###>^4k3r*' T$L3T&&te 

*;6fe#ZSM **]*;6* offretite^. MCMi^, , REY 

#sMW#*fe4*>MU»ifc* *»i3l MCM **j 

* * # 4Mb #J Bfr , it *m A T * # #4fc* A T 4Mb* # * 
*fe*t*fc. -WU«******Hb^A«.tt, T##fl^^* 86.0-99.4 

20 -£%. 

^# PW 12 . PMo 12 , SiW 12 > PW 12 Mo 12 . n (n=l-ll) ^&£S&& 10-70% 
25 1.5-18. A##4fc*JlH-*f*4- 

^#?»MM^*., ^MW***** I" 9 £ WJfc^A^^t 

4fciU&, ^^^^^"0.693-1.736 (^#^«it) . 
30 CN 1,125,640A^T— ^Jf-T*t-^T*|r^*t*-^**» *3r** 

*«f^^n (Jt^) 0-5-3.0, ^^?-J 0.5-4.0, *UMfc 
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£jk¥j&J§LM> 30°C, 15: 1„ i&jnkS&tf-frT&^T^tfj 

JMWL*. i3l*NM*H-. *t*.4fc*b^«|fc'fe*.*^lfe5tSl 1-854, JLI&JL 

Cs 2 . 5 H 0 . 5 PW 12 0.4378 15 

-f 3<TC£jft 2 ^Ht, 4J*UMfc*fe 0.8118 *t*.4fca* 1.854, 

1.384. . 

io US 5,324,881 >SHf 7 — , *3r* 

Ce, Th, ^i^tlT^t^^^'ft^^-® 6 ^^^"- M(K W ^ 

15 V> Mn. Co. NL Cu> Znu Fe. *J**ffc-Wi&*, *ftT 

*.«-R*1.4jL/)tC 4 -, SfelHtlB^M***-. #^*4Mfc**fe45** 

CN 1,232,814A 4Hf T — ^i^JN**kJK-% #&¥i#&4bJBjB. 

CN 1,246,467A 4Hf T — #Hfc*JM**M£-5 *Jft***fcaMfc*Jfc > 
tilWbM & 40 - 95 $ % ft* 
25 Jitfr 1 - 60 * % 6^— jft Bronsted 0.3 - 15 ^ % 3t Lewis Bfc/it 

fiLA, IfW Bronsted Aft#j&*^4frBfc, #H&# 

Lewis i| A1C1 3 > BF 3 ft£-XF s , ^t^^P. As. Sb A* Bi. 

CN 1,331,065A 4Hf T — ^ H4M**4fett *Nft4**fc*.4&*. 
30 ^^,^#4£^#C 4 -C 6 ^^X 3 - C 6 ^lfe^^l0-3000ppm 
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Bib, 4^iL"W*#^ B****^******^**^*'^ 
VUkfoAjL* * 

-fll^atJfrSi^ta, ^4&^^"5S^.A'i^7G^^^^0x^^, /at 

£iU£ m#MMM'J tt^dtetf ^IStMt t a&fr. 

&&fc>\±stTkfc&%>&i% 10~5000ppm. 30 ~ 3500ppm, 

50~3000ppm. *W**<*»* 

fcte/b#^4fe###&:»# C 4 -C 6 + *MUt»^4fr. 4fc 
30 ^t^— ^» jt4fcJM-T«i. 

, iE4Mb^***A4fc*.. *» HF, HC1> HBr> HI, * + 

-4- 



• WO 2005/070854 



PCT/CN2005/000087 



HF & HC1„ 

W*** — ft&jR,, — l-0L^*fc, l-^p^M,, 2-^P«3£t, 1 - 

*LT*fc, 1-iLT*. l-*T*t, 2-|LT*fc, 1> 3--=.fcT*fc. 1, 3- 
^|TI. l-*L&*fc, l 2 1-HJbRi, l 

&&frfa&&^Mtem j &TT#>xF\ > ft m ft 

-W*»ijftaJL^ 10~350°C, 0.5~10.0MPa, 

?p: *ttaA*wi,*#ft»^#f*Aii 3001C ' 

250°C; ^S^^A.^^^*^** 
.|&^^2J lO.OMPa, 80.0MPa; 
f^^^^ff^t^ 0.2 ~ 20.0 'J>Ht l , 0.5 ~ 8.0 ^Bf l . 

siJtLmtii£JL4Ht> ttt^^wi- *uwufc*A# io~3so°c, ^ 

jsLfejl* 0.5~10.0MPa, #;»il##«Jfc-5*M£tt# * « * 2 ~ 
200, £jLj&fttif[±g.i&Xr 0.1-20 ttiMHMjfcfl 
jft^JHt, 2p: iUfc*A*^***********i*.«I 300 ° c > ^ 
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WMM 200-C; JgLj*U£j] %Jk%-&&-frft%L&(ttjt\&fr&jl&) lO.OMPa, 
ft&#^&&&4i-fttiL&¥lti>1hB.jj$} 9.0MPa, £Mi&k&j&i&Ji-to&>& 
tfifr.JK&^Sl 6.0MPa; Jfc#&ffl# 2.0- 

5 100, ft&10~90; iUftJi^* (WHSV) # & ffi # 0.1 ~ 20 * 
^it 0.5-8.0 ^Bt" 1 . 

10 SO/V^^^M^K Bronsted-Lewis ^^#o»g£/f|Hb 

#U Bronsted &L& Lewis ^3£#4M&&&^^^4£4fcai. 

*J , A Bronsted-Lewis *&g|^&S . Bronsted 

Lewis **tJ£ft4MMfr, 
1 5 Bronsted-Lewis H &$Hb#J . 

— *Mt *tWMH*t** H 8 _JAM 12 O 40 ], MAif/Pi 

Si, M ^ W jK. Mo, n^A *Mh&, £4fc# 4^5; fftfL* 

^&*k. |U£4S, JMfc 

4fc#J£ CN1232814A t ^LA#*iL*fe#^*4fe.93^##- 

25 &^M&&. 

#HM^ Bronsted-Lewis ^-feEUM^ 
&4Mfc.*N:fc» CN1246467A flfagifc, % %-2L*ft * 

+ 40-95 ^^^UiL^^A^-^-Ji^ 1-60 

— jft^^^^L 0.3-15 ftfe%$t9fc0T&&; m&&£&fc£& 

30 iMMM^ttfcX-^ifc'lH A lMMfc*J ^LiL^ 

As> Sb Bi. 
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IMA. 

T & W ^ifc-W #*t^ML # » * ® Jfc ifn PH^J ^ Jl 
10 ifltfrtig:. 

40ml 4Mb*Jtt HfcJML 

*H t * A *£7L*4fe^4& ¥j JL #£LM ^ ( C 4 - C 6 # 

20 4|l<r^^ ;^£t#4fc#J/Mt a west 

4§^fMU£*J. iL^lltf^fci^^H^^JII (J^ffl Anaheim />^J 

^#^r^: Agilent-4890D ( £@-£*tffe^5) ife* ) ^fa^fe 

i^^Nt^/*****!*., 50m x 0.2mm OV-01 4Jntf £.*U£; 

HP-5890 ( £ S ;MM^ ifc & ) ^ &^^fr*t&4fc>fcM. C 3 ~ C 12 
30 &t££.% 50m x 0.2mm # OV-01 -€,^7^ 

^^.J 1 - 3 
-7 - 
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5.24g^^^ (H 3 PW 12 O 40 .22H 2 O, ^*f*fc, 4h^^SJir * A ) 
*-f 35ml -ta^tf-l*. H 3 PW 12 O 40 tM£>&. # 18.5g *ML# 20-40 

5 B (Si0 2 , JE-r itMbifc*K.t . £ O.095 

H 3 PW 12 O 40 >§:>^, ft* 1.0 'Mtf, lOOlC^-^-f-i^ 4 ^Bfr, 

#5iJ^- 20 * % H 3 PW 12 O 40 80 ^ %,£jt£tt % , 
20% H 3 PW 12 O 40 /Si0 2 , flMfc#]tf *biM»:# 380m 2 /g (-l&filL^Lffl- BET 
10 $<JjO . 

«L lO.Og JLidL 20% H 3 PW 12 O 40 /SiO 2 4]M«], ^JV— >h 40ml Hl^L 







r%) 






Aft 


2.81 




99.99% 




2.32 








90.32 






JLT#-2 


2.14 








1.70 








0.52 










H 2 0 


4 ppm 


H 2 0 


18 ppm 


S 


< 0.2 mg/m 3 


S 


<L.O mg/m 3 




< 2 ppm 




5 ppm 
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>b-#-<ffe^4fr # % JSlM & M Sfc-Mb iUMfeiLft >f # , # I*] sf 83 It ^ 

ft, ^FiL*s(k5tJ&, AgUent-4890D ^ ^JtBfr^tSj&An.** 

mMJ^M^^^^^^M¥r^ ^^^^^^^ 

iZJgLM&jfr^fa^ 252ppm # HF ##,£jMfr#J. 




73.3g(40ml)^.^ 95 % ¥) H 2 S0 4 % WcM , ^M^L&* + SMr 
^T^T^^^S^^o (H^ffi.^ ) ^ 7.0atm T, 

ia^l8.0g^T^. jfcJ^*»iBl*MfTiUfcaiSL3*Jj lOTCflfr, 3.48g 
>^T#. iLfit#*at^f 4.0 jfc^^fc-if^Nt^+^fiLA 

CN1331065A #;^&i£#j!^4fc,g^#i±?BL 
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&2 





1 


2 


3 










60.0 


140.0 


240.0 


- 


- 


>ffi.^7, MPa 


2.5 


4.5 


6.5 


- 


- 


'J>8f l 


4.0 


4.0 


4.0 


- 


- 


HF^J:, ppm 


412 


412 


412 


- 


- 




12.0 


12.0 


12.0 


- 


- 




>&A, °c 


140 


140 


140 


10.0 


140 


MPa 


4.5 


4.5 


4.5 


0.7 


4.5 


ft 




3.6 


3.6 


3.6 


- 


3.6 




20.0 


20.0 


20.0 


20.0 


22.0 


HF'tHt, ppm 


252 


252 


252 


0.0 


252 


WW tel. >hH 


50 


1000 


1200 


4.0 


600 




100.0 


100.0 


100.0 


100.0 


100.0 


g/g 


1.99 


2.01 


2.00 


2.01 


1.99 


Q 


3.12 


2.42 


2.56 


5.13 


3.24 




Q 


5.01 


4.43 


5.46 


6.05 


4.56 




c 7 


5.66 


6.12 


6.45 


5.63 


6.19 




c 8 


79.89 


82.92 


81.13 


78.72 


80.78 




c 9 + 


6.32 


4.11 


4.40 


4.47 


5.23 




or 


0.00 


0.00 


0.00 


0.00 


O.00 




TMP/DMH 


5.97 


6.36 


6.11 


5.61 


5.42 


RON 


95.4 


96.2 


96.0 


96.1 


95.4 




MON 


93.6 


94.1 


94.0 


94.0 


93.5 



T^5f3fc*^*fcft., MON JM^&^M/ji, RON MON $.&.t&fc3L 
5 & ( Huston Logan "Estimate Alkyl Yield and Quality" ,&h> J- , 1975 
*f-9R, 107-108 % ) ^^r^, 
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*t*-4b^fei± 1200 'Mfreije, flt^fb*!** (c 4 # 

*MHM*) 100%, TMP/DMH >^^tb^#^^. (TMP/DMH # 

4 

£iM ^<Hf#T£tt^^ lOOppm ¥j HF #^#^»J^^^t^ 

5 

£4tl /^tt#T*fc + *»A. 3500ppm flUVr*##*Mi*l tt*t* 
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4 


^ 5 






140.0 


140.0 




>£^7 3 MPa 


4.2 


4.2 






10.2 


2.1 






HF, lOOppm 


^ftT£t, 3500ppm 






26.0 


6.0 




50 


54 




100.0 


1O0.0 




2.00 


2.01 










Q 


2.71 


2.32 




c 6 


4.54 


4.84 




c 7 


6.37 


6.78 




c 8 


82.77 


82.19 




c 9 + 


3.61 


3.87 






0.00 


0.00 


TMP/DMH 


6.38 


6.34 



6-7 

5 5.24g jkMW (H 4 SiW 12 O 40 .20H 2 O, ^#f$fc, *t^rAi&) 

Sfc-f 35ml ^r^^TK-t , *A H 4 SiW 12 O 40 # 18-5g 20-40 

B #*£J8. (Si0 2 , -fr&$t>f4fcJir afcAi&Mlt . £ 0.095 

75x:T^t3g i.o <j>Ht, ^aaj^jg., ^^#^S^j^#t^^ 

H 4 SiW 12 O 40 ^, ^:>f 1.0 *nfr, lOOTC^-^^4 

io 20 * % H 4 siw 12 o 40 so % B*flMfc*J , H% 

20% H 4 SiW 12 O 40 /Si0 2 , #4b#J Jfc4ltf& $} 376m 2 / go 

#10.0g _Li£20% H 4 SiW 12 O 40 /Si0 2 ##4lMfcai, 
T*fctStA. 250ppm <ft HC1 860ppm # 1 - 4 WJ 
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WMr*.*J-f4l4 to 







7 






140.0 


140.0 




Mpa 


4.2 


4.2 


*]* 




10.2 


2.1 






HC1, 250ppm 


2-^H&, 860ppm 




-£^<ft-Mr, ppm 










20.0 


15.0 




40 


42 




100.0 


100.0 


ife*/fts*lj4fc*, g/g 


1.99 


2.00 










c s 


3.71 


4.32 




c 6 


4.04 


4.29 




c 7 


6.97 


6.59 




c 8 


79.01 


79.01 




c 9 + 


6.27 


5.79 




c 8 = 


0.00 


0.00 




TMP/DMH 


5.89 


6.11 



8 



# 22.81gH 3 PW 12 O 40 .21H 2 O ( ib^^^^r M , ^ 

^2.85gC S2 C0 3 (4bii.4fcJir/ t A. ^*f^fe.) ^-t^#it*^^* 
^#]»&A 0.35 ^ 0.87 /fcfcSMttt*)*., £»*MJfe#T. # 

10 # 30 &xJo^,j$t 50TC^* 24 * Hfr , -#SiJ 

Cs2.5H0.5PWi2O40.8H2O C^.sHo.sPW^O^.SHjO 
In, ^ML#*UiiffiJt, mWMft, It*, 20-40 
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_hi£#]^ C S2 . 5 H 0 . 5 PW 12 O 40 .8H 2 O *4fc*J-ft*. /3f#iL&l#*.^-f4L 5 
t. 

^Hs-W 3 



^5 





8 


sfrHs'M 3 




58 


56 


iU&##t HF^Jr, ppm 


252 


252 




100.0 


100.0 


*fc44fc*bi|fc+, g/g 


2.00 


1.99 








c s 


2.73 


3.23 


Q 


4.84 


4.48 


c 7 


6.41 


6.75 


c 8 


78.34 


75.97 




7.68 


9.57 


c 8 = 


0.00 


0.00 


TMP/DMH 


5.94 


4.99 



9 



^^ife^t^SI^^^'fb^^J^.B-L^-Jte^.Sg^ (B: Bronsted 
ft, ^^H 3 PW 12 O 40 ; L: Lewis SbF 5 ) . 

HjPWttOVSiQaflHWW , lO.Og i£ 20% H 3 PW 12 O 40 /SiO 2 ^ « ;*L 

>MU£Ht , 120 lOOiC^hJS 4 

>&#J 50°C, -HM" SbF 5 SbF a 3fcfejL5€.flt 

4fc^J , tit SbF 5 J? §MQ£-4$M #S] B-L ^J^J3 H.^L^.sMa 1.0 * 

at, tm$mmi% H 3 pw 12 o 40 -sbF 5 /sio 2 #>f-e,7if'j. 

^JiifcMHG H 3 PW 12 O 40 -SbF 5 /SiO 2 4)i4^, tJL&afc'W 1 ttflMfc 
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46 





9 


*j-bb#] 4 S 




^>___-J_, °C 


35 


35 




jgLjZL&j}, MPa 


2.2 


2.2 




____£i£, *MN- X 


2.86 


2.85 






24.2 


24.2 




HF^Jr, ppm 


252 


252 




42 


40 


C = ^_:^#-, __*% 


100.0 


100.0 


^_>>f_^^, g/g 


2.01 


1.99 


iL^^^^, __*% 








c 5 


3.23 


3.77 




c 6 


3.98 


4.14 




c 7 


5.84 


5.09 




c 8 


83.27 


83.11 




c 9 + 


3.68 


3.89 






0.00 


0.00 




TMP/DMH 


6.26 


5.21 



io 

it^j&W t <Hf ®fr&%L^m&M%. S0 4 = /Zr0 2 ®frM.&$L. 

# 20.0 g ZrOCl 2 -8H 2 0 IL>f_f,#-(^/r^., :j_^f_JLr)>t-£ 180 ml 

^J___^#t#^T^*t«W^ 25%^^, AiL^t^ 

pH ^ 10.5, #_b-^^a#.^#_#, 24 #U£/fm*M<- 

itEJ-ib CI 100°C^^ 5 *Bfr, #SH) Zr(OH) 4 . S& 

•*>] 1.0M^_i^^>^, ^ 10ml ^t,^.^^ / lg Zr(OH) 4 <Hr LOM 

^^>f Zr(OH) 4 SI^ 4.0 'hHt, i±^j£^^g£*8L, lOOT?^: 3 

550X:^^_ 4.0 'J>Bt,#JiJ S0 4 = /Zr0 2 SO/ 
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-flt«|JbJfcM4M$ S0 4 = /Zr0 2 H#M*4MUN, 1 



417 





^^!] 10 


5 






155 


155 


jgL&&jl, MPa 


4.2 


4.2 




2.16 


2.16 




29.2 


29.2 


HF^Jl, ppm 


252 


252 




30 


30 


C 




100.0 


100.0 


*Uk4fci*iM*, g/g 


1.95 


1.85 










c 5 


3.87 


3.97 




Q 


4.85 


5.15 




c 7 


5.91 


6.19 




c 8 


76.1 


70.80 




c, + 


9.27 


13.89 






0.00 


0.00 




TMP/DMH 


5.02 


4.11 



11 
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l:0.5:10*L^Ajfcjfc, 90TC«#£.*0.5«Mlfr, *^=- 

xfrHs-fcl 6 





11 


2tJ;b-N 6 




JZLMy&A, °C 


152 


152 


il 


jgLjk&jj, MPa 


4.5 


4.5 






2.20 


2.20 


4k 




28.2 


28.2 


ft 


HF^i, ppm 


252 


252 




25 


25 




100.0 


100.0 


*t*.4fc>*llfc*, g/g 


1.94 


1.82 












c 5 


3.35 


3.89 




c 6 


4.29 


5.32 




c 7 


6.44 


6.78 




c 8 


75.22 


69.69 




Q + 


10.70 


14.32 




<Y 


0.00 


0.00 




TMP/DMH 


4.14 


3.42 



12 
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250ml ifi&J&&M&^&ft^J5&^ifi&&&Jk&&ft^tfJ0L 
&jgjL£+**^%MLin 1-3 + *J4M* 3.0g # &^^&4Mfc#] ( 20% 
H 3 PW 12 O 40 /SiO 2 ) , ^^^60.0g ^254ppmHF tf)%L (fr*Jf&» 4b^T 

ftxriiiA) , aaujWT. *h*s] 75*c, *t« 2.5 

dj^jgE*. -fivfa,^ 50.0g ^HOppm HF 7.69g S5*iUfc#T 

^-friK^^A^, ^60^^, #>Mp3ii:s, mtft&$L 

xtfcb#'J 7 



^9 





12 sttbtfi] 7 


HF ppm 


110 110 


C 3 = #4fc#- mol% 


100 100 


#t^3M&#'1± mol% 


97.2 93.1 



13 

£ 250ml *AiLft*t«t#*JH--=- ****fe*.4b£.A-t-— 

(20% H 3 PW 12 O 40 /Si0 2 ) , 70.0g ^254ppm HF (^*f 

^^xr.jii&) , s&4£#t. fhaai 6ox:, « 2.5 m 

^#*.#ifciL^^r. #;fa^58.0g ^150ppmHF##^fc35.7g 

*j-J;b#>J 8 
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^at/M 13 ^ttb^J 8 


£Ljfc#lffl HF ppm 


150 150 


C 12 = #^^ mol% 


100 100 


*t*JMt#*fc mol% 


98.9 94.2 
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& jfe- £ 

ttTb*- <H> 4fc£*#&ft . * t #f W » * ft * 4fc^4fe ^ # 
ft 3 * ft te/b*4b^4MB I^Jil^F . 

^iM^^t^ *^r«4A4t/&-*-4b^4fr't*^ 10-5000ppm o 

30-3500ppm o 

50-3000ppm„ 

10, #jR?M»*jfc 1> 2^7-9 #>5r&-, ^f^*^^^ft 

11, &JfoMyM?-l<>tt>^&, m&#i %%K>M«. 

12, *J»*LipJ**. 11 6^>£, ^4biL^ HF ^ HCh 

13, iMfcM'J*jfc 10 tft^rSfc, /Wtt^MfcvMb#*3T 2-8 >Hfc 

14, 4feJ»*L^J** 13 ^^r^-, mMM^^^M^^^— & 

15, *fe»*Lif»J**. 14 Wfctf— tf^#J&»M— *lZi 
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T£t> 1 - &T*t* 2-|LT^ 1, 3-— |LT^ 1, 3--|,T^ 1- 
1-^2^, 2-H^fct, 1-|L^:)&, 1 2-JUNfc, 

5 16. ^m^'J^ 14 iKf^, 

18, 17 »f*«JHSlili6**m 

io 19, &J«UMWM*.l ^■a.WC 4 -C < Jfj»ife»^J|-T*fc 

20, M^MiJMi^^, *ratt&«*;tJU&. 

21, ^jR*.^J**.4^^r*, «C 3 -C 6 ^^Tf. 

*H*<k * , & ^ fe^jMr a % # -it /E.*^^4fc ^ ^ & /m* jftjg&B 6t 

15 SL^.^ 10-3501C, 0.5~10.0MPa, 

ib*^^^^*****^**'^* 0.2 ~ 8 'J-Ht- 1 ^ 

23, ^JlM*#]*£ 22 #3r$fc, /^tt**k**4HMr: 
jfc##j*jte#$>l**&jLSl 350°C, ^^^^^il^M.^^>|S^^ 
$] lO.OMPa, fc^*^«*j|H4it*4fc^4fr^^iL^i«;»W**fi 

20 i& ^ 0.5-8.0 'MHf' 1 . 

24, 4*Jft*liffl£-£. 3 mM'&^&^LM&ftX): &JL&JSL 
% 10-350-C, &.jk&j]% 0.5~10.0MPa, ^^^^5-^^^ 
#«s£ffl# 2-200, ^>f,*}"^**^il^ 0.1-20 ^Hf 1 , iUfi:4M1-+ 
^t^^'fciTG^^-b^^^^*^ 10~5000ppm 0 

25 25, ^JRjMiJ*£ 24 mM&^&&-J&4fr'fr% : 

%AL%-&&-frfa%L&tfjfcJh&J$L$] 350"C, ^^>S.^7^^^^^^. 
^^•|S^>S.^SiJ lO.OMPa, ^^^-^iMi^^^^^tb^ffl^ 10- 
90, £jfc>**H$:M:£i*.# 0.5-8.0 JW)T»*A^*tt4fc^4& 
50-3000ppm o 

30 26, ^J»*L*J*jjt 1 ^^T*, ^t-t^WEI^^^^'J^^^^^^ 

Bronsted-Lewis m4tM.&#LHLK>W > 
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Bronsted &£, Lewis f^m.tf%Abto& l fr^-f$4&.4bM . 

27, J*J»uft£-$. l #3-*, ^t^SMW^Mi^l 

*M*4b*U A*® Bronsted-Lewis 4Mfc 

SMSlMUli*! * Bronsted gkfc Lewis ^3fi#4MM&flWWM . 

28. &m%L$)gr3L 26 i& 27 #3rjfc, ^t^MUMW) 

n [AM 12 O 40 ] , ^-tA^Pi^Si, M W il Mo, n^A 

4^5; &*ftK&*&&£&.&4IL4bM*£&&Wk4lfr—ft&£* 
Jk£L&, H 8 . n _ na N x [AM 12 O 40 ], £-t N 

4*^**^ JftA-Avft*^ niA *fe£vfc*-fS m 

fWI, x^7 0<mx<4^|Hj^^^t > AibP^Si, M^WilMo, 
n ^ A #<0h£, ^t<7 4 i& 5; /3fi*,£ *Ufc*uMMr fc****.. 

|Mfc4S> *&j&>OL^j&tt>£45&jLi$;5> ^ 

30, 4fe«*L*J*J§l 26 ^ 27 #3r$fe-, ^tWMf Bronsted-Lewis 
*4£84M£Sfc.# 40-95 ^£*UMMMM*A**Ji# 1-60 ■£ 

£fifc&£*rl*&g A1C1 3 . BF 3 ^ XF 5 , #t X % P, As, Sb 
§&k Bi„ 
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